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WKMARKS 

Claims 1 -20 are presently pending in this application. Claims 1 -3 have been amended 
to more particularly define the claimed invention. Claims 4-20 have been added to claim 
additional features of the claimed invention. 

It is noted that «»»^H^ents ar e made only to more parricularly define the 

... not fo r H^.H.a,nshina th e inven tion over the prior art for narrowing the scop e 
.Uirr.. or for r- y ^"^'^'^r. r^l.ted to . statr.tory requirement for patentability . It is 
further noted that, notwithstanding any claim amendments made herein, Applicant's intent is 
to encompass equivalents of all claim elements, even if amended herein or later during 
prosecution. 

Claims 1-3 are rejected under 35 U.S.C. §1 12. second paragraph, as being indefinite. 
Claims 1-3 has been amended in a manner fully responsive to all points raised by the 
Examiner. 

Claims 1-2 stand rejected under 35 U.S.C. §102(b) as being unpatentable over 
Hoskins, et al., U.S. Pat. No. 4,640,534. 

Claim 3 stand rejected under 35 U.S.C. §103(a) as being unpatentable over Hoskins. 

et al., U.S. Pat. No. 4,640,534. 

These rejections are respectfully traversed in view of the following discussion. 

I. APPLICANT'S CLAIMED INVENTION 

The claimed invention (as defined, for example, by independent claim 1) is directed to 
a piping connector including, a socket in a tubular shape for attaching to an end of one pipe 
and a plug in a tubular shape for attaching to an end of an other pipe. The socket comprises a 
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pair of notched grooves at peripheral opposite sides, and the notched grooves are mounted 
withastoppercomprisingaU-shape. Theplugcomprisesafirst taper portion,aflat portion 

and a second taper portion extending from a front end side and along an axial direction of the 
plug, and a groove for fitting the stopper being formed at a ridge portion of the second taper 
portion. An inner periphery of the socket is arranged with a seal ring for sealing between the 
inner periphery of the socket and an outer peripheryoftheplug in an airtight connection, and 

in a procedure of inserting the plug into the socket, after the seal ring reaches a radius portion 
on the plug between the flat portion and the first taper portion, the stopper is brought into 

contact with the second taper portion. 

Conventionally, piping connectors of the prior art, in a procedure of inserting the plug 
into the socket, before the seal ring passes a transition portion between a first taper portion to 
a flat portion, the diameter of the stopper is expanded while being brought into contact with a 
second taper portion and therefore, there poses n rmblc^m where an inse.rting resistance 

^...vtr^melv large. (Application at page 3. lines 5-12.) 

The claimed invention (e.g., as recited in claim 1), on the other hand, includes an 
inner periphery of the socket is arranged .ith a seal ring for sealing between the inner 
periphery of the socket and an outer periphery of the plug in an airtight connection, and ina 
^,_„....... ^.-....,w..../.ef,n , r^, -rlM . f^rr th. seal Hn. reaches o radios porHon on 

....... ^^tl. the secondm ^^TMor^. ™s - ^-^ure of the invention is important, since at a 

time point at which the seal ring reaches the radius portion, the stopper is not brought into 
contact with the second taper portion yet and therefore, atatimepointat which the inserting 

resistance by the seal ring becomes tiie maximum, a .--H^tnnre b y the stopper is not generate d 
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.... w.„pht mto a- -^^^e-lv small state. (Application at page 6, lines 5-11.) 



II. THE ALLEGED PRIOR ART REJECTIONS 

A. 35 U.S.C. § 102(b) Rejection over Hoskins, et al., U.S. Pat. No. 4,640,534 
The Examiner alleges that Hoskins, et al.. U.S. Pat. No. 4,640,534. (Hoskins), teaches 

the invention of claims 1-2. 

Applicant submits, however, that Hoskins does not teach or suggest, " a procedure of 
... n/.. into ^^^^"^ ^rr.r ... .eal rin. rrnrl^r^ n radius yorUor. or. the plu^ 
........ ... .nrtion f-^ ^^r... .ortio. , ^ . r,„.vrr K f,rou.Hr into contact .ith 

the secov ^ ///pgr portion,^^ 

Hoddm dearly caches, as shown in Fig. 6 Mow, tot stopper 18 is brought into 
contact with the second taper portion 34 the seal ring 16 reaches a radius portion (the 

transition portion) on the plug 13 between the flat portion 32 and the first taper portion 30. 

64 




As shown above in Fig. 6 of Hoskins. seal ring 16 is in the middle of the first tapered 
portion 30 and -^^^^^^^^^^.H the flat portio,i32. However, stopper 18 is akeady 
riding up the second tapered portion 34 before the seal ring 1 6 has left the first tapered 
portion 30 of Hoskins. 



Application No. 1 0/8 1 4,288 14 
Docket No. P21-169534MASI 

Therefore. Applicant respectfully requests Examiner to reconsider and withdraw this 
rejection since the alleged prior art reference fails to teach or suggest each and every element 
and feature of Applicant's claimed invention. 

B. 35 U.S.C. § 103(a) Rejection over Hoskins, et al., U.S. Pat. No. 4,640,534 

Tl^e Examiner alleges that Hoskins. et al., U.S. Pat. No. 4,640,534, (Hoskins), teaches 

the invention of claim 3. 

Applicant submits, however, that Hoskins does not teach or suggest, "oMOcedureM 
........ .u. int. ^^-^-^ ^^ ^^ n>.. r..rf,.v . radius portion on the plu^ 

..^,..ntHenat. r rf - .... ....r nortio. t H. r,..V.ri. f>rou,Ht Into contact .ith 

.u......,ta.er.ortionr of independent claim 1, and, "wWn a radius of curvature R of 

the radius portion in a section of the plug along the axial direction compnses a range of 15 
through SOmmr as the Examiner admits Hoskins fails to teach or suggest. 

Tl»erefore, Applicant respectfully requests Examiner to reconsider and withdraw this 
rejection since the alleged prior art reference fails to teach or suggest each and every element 
and feature of Applicant's claimed invention. 

C. Newly Added Independent Claims 18 and 20 ^th Respect to the Applied 

Prior Art References 
With respect to Applicant's newly added independent claims 18 and 20, the applied 
prior art references or any combination thereof fail to teach or suggest: 

^^sliding said plug into said stopper such that a fter said seal ring rea che,jh,ra^ 
,,,U,,,^fMd^ tMim, ^ro..y.t into en.a.in. contact .ithth^,,,2MMmL 
portion. " with respect to claim 18, and 
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^^y^herein in a procedure of inserting said plug means into said socket means, after 
... ... means rea^h^Mdr^M^^^m^from said first taper portion andMoT^ 

__Mhmmr,-- "ortion, saidMop per means is hrou^ht in toengmng 

....... w,7A .aid se-r^r.^ fnner nortion," with respect to claim 20. 

mrefore. none of the cited prior art references nor any alleged combination thereof 
teach or suggest each and every element of Applicant's claimed invention with respect to 
newly added claims 18-20. 
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m. FORMAL MATTERS AND CONCLUSION 

view of fte foregoing, Applicant submits to. claims 1-20, .11 of the claims 
p^sently pending in the application, are patentably distinct over the prior art of record and a« 
in condition for allo«a™=e. The Examiner is respectfully requested to pass the above 
application to issue at the earliest possible time. 

Sbonld the Examiner find the application u> be other than in condition for allowance, 
the Examiner is rec^ested to contact the undersigned at the local .etophone number listed 
below to diacuss any other changes deemed necessary in a t^n ^hn^ic orp^nal intervi.^ . 

The Commisaioner is he«by authorized to charge any deficiency in fees or to credit 
any overpayment in fees to Attorney's Deposit Account No. 50-0481 . 

Respectfully Submitted, 




for : 



Date: ->^7 ' Donald J. Lecher. Esq. 

Reg. No. 41,933 
Sean M. McGinn, Esq. 
Reg. No. 34,386 

McGinn Intellectual Property Law Group, PLLC 
8321 Old Courthouse Rd., Suite 200 
Vienna, Virginia 22182 
(703) 761-4100 
Customer No. 21254 
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AMFNDMENTS TO THF DRAWINGS 
Fig. 5 has been amended to add the phrase, "(PRIOR ART)." 

Mark-up Sheets further illustrating the above changes have been provided in addition 
to the Replacement Drawing Sheets for the Examiner's convenience. 
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PIPING CONNECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a piping connector 

preferably used inafluidpipe in, for example, a cooling 

system or an intake system of an engine of an automobile. 

2. Description of the Related Art 
in connecting to, for example, a radiator hose or 

the like of an automobile, there is widely utilized a 
piping connector' ( pipe joint ) made to be connected in 
one touch motion by only inserting a plug attached to 
an end portion of other pipe into a socket attached to 
an end portion of one pipe. 
15 For example, in JP-A-10-9470 , there is disclosed 

suchapiping connector inwhich an outerperipheral groove 

isprovidedatanouterperipheryofafemalepipe (socket) , 
theouterperipheralgroveisprovidedwithnotchedgrooves 

penetrating inner and outer diameters and opposed to each 
20 other by a necessary angle, a stop piece arm ( stopper ) 
is engaged with a valley peripheral diameter portion of 
an unnotched groove portion, respective locking arms 
extended from the stop piece arm are made to span the 
respective notched grooves to lock, and portions of the 
25 respective locking arms are projected into the female 
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pipe and fit to a groove at an outer periphery of a male 

pipe ( plug ) • 

According to such a piping connector, in order to 
facilitate the stopper projected to an inner periphery 
5 of the socket through the notched groove of the socket 
to engage with the groove at the outer periphery of the 
plug, the plug is formed with a taper wall for guiding 
the stopper to the groove. 

A seal ring is arranged between an inner periphery 
10 of the socket and an outer periphery of the plug in order 
to seal in airtight such that a fluid flowing at inside 
ofapipedoesnotleakinastateofconnectingtheconnector. 

Further, in order to facilitate to insert a front 
end of the plug into the socket, insert the front end 
15 of the plug into the seal ring and fit the stopper to 
the groove of the plug, the plug is provided with a first 
taper portion, a flat portion, and a second taper portion 
continuously from a side of the front end in a sectional 
shape along an axial direction thereof. 
20 in this case, the first taper portion is operated 

to facilitate to insert the front end of the plug into 
the seal ring, the flat portion is arranged with the seal 
ring at an outer periphery thereof and operated to seal 
an interval between the outer periphery of the flat portion 
25 and the inner periphery of the socket in airtight, and 
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the second taper portion is operated as a guide face for 
expanding a diameter of the stopper to drop to the groove 
of the plug. 

However, according to the piping connector of the 
5 prior art, in a procedure of inserting the plug into the 
socket, before the seal ring passes a portion of shifting 
from the first taper portion to the flat portion, the 
diameter of the stopper is expanded while being brought 
into contact with the second taper portion and therefore , 
10 there poses a problem that an inserting resistance becomes 

extremely large. 

That is. Fig. 5 illustrates an inserting resistance 
Abroughtaboutbythesealring,andaninsertingresistance 

B brought about by the stopper, and an inserting resistance 
15 c as a whole including a total thereof. 

When the seal ring passes the portion shifting from 
the first taper portion to the flat portion, the inserting 
resistance becomes a curve constituting a peak by a dotted 
line X in the drawing. When the seal ring rides over the 
20 flat portion from the first taper portion, the inserting 
resistance A is rapidly reduced and finally becomes 
substantially a constant value. 

in contrast thereto, the inserting resistance B in 
accordance with rise thereof while the stopper is being 
25 brought into contact with the second taper portion to 
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expand the diameter, is generated before the inserting 
resistance A by the seal ring constitutes the peak and 
is gradually increased and constitutes a peak at a portion 
thereof indicated by a dotted line Y In the drawing which 
is Slightly retarded from the peak of the inserting 

resistance A. 

AS a result, the inserting resistance C as a hole 
including the total constitutes a pealc at a position X 
substantially overlapping the peak of the inserting 
resistance A and a magnitude thereof becomes the insert ing 
resistance A . the inserting resistance B at the position 
X and therefore, the magnitude is considerably increased 
by adding the both resistances. 

Since the inserting resistance is large as described 
above, the plug needs to be pressed into the socket by 
a strong force, which may constitute a hindrance when 
operation is carried out by putting the hand into a narrow 
gap arranged with an engine of an automobile or the like. 

SUMMARY OF THE INVENTION 
It is an object of the invention to provide a piping 
connector for making an inserting resistance in inserting 
a plug of a connector into a socket to connect as small 
as possible. 

in order to achieve the above-described object, a 
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first of the invention provides a piping connector 
characterized in being constituted by a socket 
substantially in a tubular shape attached to an end of 
one pipe to be connected and a plug substantially in a 
5 tubular shape attached to an end of other pipe, wherein 
the socket is provided with a pair of notched grooves 
at peripheral faces on both sides opposed to each other, 
thenotchedgroovesaremountedwithastopperconstituting 

a g^^e-^ U^shape , the plug is provided with a first 
10 taper portion, a flat portion and a second taper portion 
continuously from a front end side thereof in a sectional 
shape thereof along an axial direction thereof, a groove 
for fitting the stopper is formed at a ridge portion of 
the second taper portion, an inner periphery of the socket 
15 is arranged with a seal ring for sealing an interval between 
the inner periphery of the socket and an outer periphery 
of the plug in airtight and in a procedure of inserting 
the plug into the socket, after the seal ring reaches 
,,_,_^a^adius portion shifting to the flat portion 
20 from the first taper portion, the stopper is constituted 
to be brought into contact with the second taper portion . 

According to the invention, when the plug is inserted 
into the socket, the first taper portion at the front 
end of the plug is brought into the inner periphery of 
25 the seal ring and is made to advance by compressing the 
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seal ring. An inserting resistance thereby becomes a 
maximumwhen the seal ringpassesthelt-i^radiusportion 

shifting to the flat portion from the first taper portion. 

However, according to the invention, at a time point 

5 at which the seal ring reaches the R like radius portion, 

the stopper is not brought into contact with the second 

taper portion yet and therefore, at a time point at which 

the inserting resistance by the seal ring becomes the 

maximum, a resistance by the stopper is not generated 

10 yet or brought into an extremely small state. 

Thereafter, as thesealringridesontheflatportion, 

theinsertingresistancebythesealringisrapidlylowered 
and in place thereof, the stopper is brought into contact 
with the second taper portion and starts to rise thereon 
15 and therefore, the resistance by the stopper is increased . 
However , a peak of the res istance by the stopper is normally 
smaller than the peak of the resistance by the seal ring 
and therefore, the inserting resistance does not become 
higher than that of the peak of the inserting resistance 

20 of the seal ring. 

in this way, the peak of the inserting resistance 
as a whole can be reduced by preventing the inserting 
resistance by the seal ring and the inserting resistance 
by the stopper from being overlapped as less as possible . 
25 in a second embodiment of the invention provides 
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the piping connector, wherein before the seal ring passes 
the R lilco radius portion to ride on the flat portion, 
the stopper is constituted to be brought into contact 
with the second taper portion in the first invention 
5 According to the above-described invention, thepeak 

of the inserting resistance by the seal ring and the peak 
the inserting resistance by the stopper are prevented 
frombeingexcessivelyseparatedfromeachotherindistance 

and at a time point of passing the peak of the inserting 
10 resistance by the seal ring, it can be prevented that 
an operator erroneously recognizes that the connection 
hasbeenfinishedtostopinsertioninthemidstof connection 

to bring about connecting failure. 

Further, a position at which the seal ring reaches 
15 the R like radius portion and a position at which the 
stopper is brought into contact with the second taper 
portion are prevented f rombeing separated from each other 
n,ore than necessary, thereby, an inserting path required 
for connection is made to be as short as possible and 
20 the connector can be formed compactly. 

A third embodiment of the invention provides the 
piping connector, wherein a radius of curvature R of the 
R like radius portion in a section of the plug along the 
axial direction falls in a range of 15 through 50mm in 
25 the first or the second invention. 
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According to the invention, the peak of the inserting 
resistance generated in a procedure in which the seal 
ring passes the R like radius portion from the first taper 
portion and rides on the flat portion can be lowered. 
That is, the smaller the radius of curvature of the R like 
radius portion, the higher the inserting resistance of 
the seal ring and the larger the radius of curvature of 
the R like radius portion, the lower the inserting 
resistance by the seal ring. 

Further, by lowering the inserting resistance by 
the seal ring, the inserting resistance as a whole is 
lowered, a reduction at an interval between the peak of 
the inserting resistance by the seal ring and the peak 
of the inserting resistance by the stopper can be reduced 
anditcanfurthereffectivelybepreventedthat an operator 
stopsinsertioninthemidstoftheconnectionbyerroneously 
recognizingthattheconnectionhasbeenfinishedtothereby 

bring about connecting failure. 

BRIEF DESCRIPTION OF THE D RAWINGS 
Figs.lA and IB illustrate perspective views of a 
pipingconnectoraccordingtoanembodimentoftheinvention, 

Fig.lA is a disassembled perspective view, and Fig. IB 
is a perspective view showing a connected state. 

Figs.2A to 2C illustrate explanatory views showing 
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a procedure of inserting a plug of the connector into 
a socket to connect, Fig.2A is a view showing a state 
in which a first taper portion starts to be inserted into 
a seal ring, Fig.2B is an explanatory view showing a state 
in which the seal ring passes an R like a radius portion 
from the first taper portion to ride on a flat portion, 
and Fig . 2C is an explanatory view showing a state in which 
the stopper rises on the second taper portion. 

Figs . 3A and 3B illustrate explanatory views showing 
arelationshipbetweenaninsertedpositionandaninserting 

resistance of the plugged connector. Fig . 3A is an enlarged 
side view of the plug, and Fig.3B is a diagram showing 
a relationship between the inserted position and the 
inserting resistance. 

Figs.4A and 4B show other embodiment of a connector 
according to the invention, Fig.4A is an enlarged side 
view of the plug , Fig . 4B is a diagram showing a relationship 
betweentheinsertedpositionandtheinsertingresistance. 

Fig. 5 is a diagram showing a relationship between 
inserted position and an inserting resistance of a 
nnector according to an example of a prior art. 
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DETAILED DF.SCRIPTION OF THE PREFF.RRED EMBODIMENTS 

Figs.lA through 3B show an embodiment of a piping 
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connector of the invention. Figs.lA and IB illustrate 
perspectiveviewsoftheconnector,Fig.lAisadisassembled 

perspective view. Fig. IB is a perspective view showing 
a connected state. Figs . 2A to 2C illustrate explanatory 
viewsshowingaprocedureofinsertingaplugoftheconnector 

into a socket to connect , Fig . 2A is a view showing a state 
in which a first taper portion starts to be inserted into 
a seal ring, Fig.2B is an explanatory view showing a state 
in which the seal ring passes an n like a radius portion 
from the first taper portion to ride over the flat portion, 
Fig.2C is an explanatory view showing a state in which 
a stopper rises on a second taper portion, Figs.SA and 
3B illustrate explanatory views showing a relationship 
between an inserted position and an inserting resistance 
f the plugged connector, Fig.3A is an enlarged side view 
of the plug, and Fig . 3B is a diagram showing a relationship 
betweentheinsertedpositionandtheinsertingresistance. 

AS shown by Figs.lA and IB, the connector 10 is 
constituted by a plug 20 attached to an end portion of 
20 one pipe to be connected, a socket 40 attached to an end 
portion of other pipe, and a stopper 60 mounted to the 
socket 40 and formed by a bent wire. 

The socket 40 is provided with an attaching port 
41connectedwithotherpipetobeconnected, not illustrated, 

for example, a hose, a tube or the like at one end thereof 
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and is provided with an inserting port 43 for receiving 
the plug 20 at other end thereof. The attaching port 41 
is formed to bend by an angle of about 60 degrees relative 
toasocketmainbodyportiontoextend. A f ront endport ion 
5 of the attaching port 41 is formed with a rib 42 in a 
ring-like shape to enhance an effect of preventing the 
pipe to be connected from being drawn. 

The main body portion of the socket 40 constitutes 
a cylindrical shape in a size and in a shape for receiving 
10 the plug 20. Also particularly as shown by Fig.2B, the 
main body portion of the socket 40 constitutes a shape 
for expanding a diameter thereof in steps and is provided 
with a first diameter expanded portion 44 having an inner 
diameter slightly expanded from the portion of being 
15 connected to the attaching port 41, a second diameter 
expanded portion 45 an inner diameter of which is slightly 
expanded from the first diameter expanded portion 44 and 
a third diameter expanded portion 46 a diameter of which 
is further expanded from the second diameter expanded 

20 portion 45. 

AS shown by Figs.2A to 2C, at an inner periphery 
of the socket 40, a stepped portion 47 is formed between 
the first diameter expanded portion 44 and the second 
diameter expanded portion 45 and a stepped portion 48 
25 formed between the second diameter expanded portion 45 
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and the third diameter expanded portion 46. Further, the 
stepped portion 48 is mounted with a hold ring 49 having 
a s( 



.action in an L-like shape and formed in a ring-like 



shape . 

Further, the seal ring 50 is installed at a groove 
in a ring-like shape formed between the stepped portion 
47 and the hold ring 49. That is, the seal ring 50 is 
held at a predetermined position by the stepped portion 
47 and the hold ring 49. Further, the hold ring 49 is 
n^ounted to the inner periphery of the socket 40 by means 
of welding, adhering or the like. 

in reference to Figs.lA and IB again, the third 
diameter expanded portion 46 of the socket 40 is formed 
with a guide groove 51 for inserting the positioning 
rojection of the plug 20, mentioned later, and an outer 
periphery of the guide groove 51 const itutes a wall port ion 
52 Which is bulged partially. 

The third diameter expanded portion 46 is formed 
with a notched groove 53 for inserting the stopper 60. 
The notched groove 53 is formed in a slit-like shape to 
penetrateinsideandoutsideofthesocket40alongportions 

opposed to each other in a peripheral direction of the 
third diameter expanded portion 46. 

An upper half portion of the notched groove 53 at 
the outer periphery of the third diameter expandedport ion 
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46 is formed with a pair of ribs 54 projected from edge 
portions of the notched groove 53 opposed to each other 
and the ribs 54 pinches the stopper 60 to firmly hold. 
Further, a middle portion of the notched groove 53 at 
5 the outer periphery of the thirddiameterexpandedportion 

46 is formed with a recess portion 55 having a section 
inaV-likeshapealongtheperipheraldirection. Further, 
a lower end of the notched groove 53 at the outer periphery 
of the third diameter expanded portion 46 is formed with 
10 a containing recess portion 56 formed by a wall in a 

channel-like shape for containing an end portion of the 

Stopper 6 0 . 

The stopper 60 is constituted by a wire or the like 
bent in a gate like U^shape as a whole . A center portion 
15 of the stopper 60 is formed with an outwardly bent portion 
61 mat ched to the outer periphery of the bulged wall port ion 
52. Both end portions of the stopper 60 are formed with 
forwardly bent portions 62 bent by substantially 90»to 
a side of the inserting port 43. Further, a portion of 
20 the stopper 60 slightly proximate to the base portion 
fromtheforwardlybentportion62isformedwithaninwardly 

bent portion 63 bent to an inner side in a shape of a 

circular arc. 

in mounting the stopper 60 to the socket 40, first, 
25 the stopper 60 is covered thereon from an upper side while 
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widening the both end portions of the stopper 60 and while 
inserting the stopper 60 into the notched grooves 53 of 
the socket 40. Then, the forwardly bent portion 62 of 
the stopper 60 is fit to the recess portion 55 in the 
5 V-like shape at the outer periphery of the socket 40 and 
is tackedly held thereby. When the stopper 60 is further 
pressed strongly to a lower side under the state, the 
both end portions of the stopper 60 are slid while being 
widened further and the forwardly bent portions 62 are 
10 fit to the containing recess portions 56. 

At this occasion, the both endport ions of the stopper 
60 are inserted into the notched grooves 53 of the socket 
40, portions thereof are brought into a state of being 
projected from the inner periphery of the notched groove 
15 53 to the inner side, particularly, the inwardly bent 
portions 63 are considerably pro j acted to the inner side. 
At this occasion, each of the end portions of the stopper 
60 traverses a circumference of the notched groove 53 
as in a chord and is intersected with the notched groove 
20 53 at two upper and lower portions thereof and the inwardly 
bent portion 63 is formed at a lower side intersected 

portion thereof. 

Meanwhile, as shown by Figs.2A to 2C, 3A and 3B the 
plug 20 constitutes a structure constituting a shape 
25 continuouslyformedwithafirsttaperportion22,astraight 
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portion 23, and a second taper portion 24 fro™ a front 
end Side thereof in a section along an axial direction 
thereof and formed with a ring-like groove portion 25 
and a positioning projection 26 at an outer periphery 
Ofaridgeportiono£thes. = ondtaperportion24. Further, 
.«*^^aradiusportion27constitutedbyapredetermined 

radius of curvature Rl is provided at a portion of shifting 
from the first taper portion 22 to the straight portion 



23 . 

10 



in Fig.3A, it is preferable that the radius of 
curvature Rl of the radi- P°"i- " " 

50mm. Further, an outer diameter a of the plug 20 is 
preferably 30 through 35mm, a distance b from the front 
end of the plug 20 to a center of the «^i*e radius portion 
,5 „ is preferably 8 through 9mm, a distance c from the 
center of the R-^radius port ion 27 to a boundary between 
the flat portion 23 and the second taper portion 24 is 
preferably 12 through 16mm, and a distance d from a start 
endtoafinalendofthesecondtaperportion24ispreferably 

,0 10 through 12mm. Incidentally, all of the distances b, 
c d are distances in the axial direction. According to 
the embodiment, the radius of curvature Rl of the 
radius portion 27 is set to 30mm, the distance b is set 
to 8 . smm, the distance c is set to 14 . 4mm and the distance 
25 d is set to 10.4mm. 
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P.«her, the first diamet.. expanded portion 44 of 
ehe =ocKet 40 constitutes an inner dia.eter for inserting 
.he first taper portion and the straight portion 33. 
.he seal ring .0 arranged at the second diameter expanded 
portion 4B Of the soc.et 40 is constituted by an inner 
diameter brought into close contact with the straight 
^ ^v.^r the third diameter expandedportion 
portion 23. Further , the cnii 

« Of the socket 40 is constituted by an inner diameter 
capable of containing the second taper portion .4, the 
.ing-liKe groove portion the positioning projection 

« and the liKe of the plug .0. Further, the positioning 
projection 2S is inserted into the guide groove 51 to 
.hereby restrict an angle of integrating the plug .0 and 

the socket 40 . 

«ext, an explanation will be given of operation of 



15 

the connector 10 



X 

20 



When the plug .0 is inserted into the socKet 40 while 
inserting the positioning projection of the plug .0 

,i.st taper portion a. of the plug ao is brought into 
contact with inside of the seal ring .0 arranged at inside 
Of the soc.et 40 and the plug aO is pressed thereto while 

, 3tate at this occasion is shown by Pig.- 
„ corresponds toapositionatwhichtheinsertingresistance 
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A of Fig.3B rises from 0. 

.„...er, in a procedure in w.ich .he 
p„„ion .7 forced between .he first t.per portion and 
..e fiat portion 3. of the plus .0 i. inserted into the 

« =-al rinq 50 and the seal ring 

inner periphery of the seal ring 

SO passes the ^ ' ^"^^"^"^ 

resistance A by the seal ring 50 reaches a pe,>.. A state 

>,««r, bv Fiq.2B and corresponds to 
at this occasion is shown by Fxg- 

a point X of Fig- 3B. 

according to the e^hodi.ent, at the point X at which 
t.e inserting resistance A reaches the pea., the stopper 
.0 is brought into contact with the second taper portion 
.„ther. When the inserting resistance . passes the 
in this case, the inserting resistance B rises by 
, rise of the stopper 60 on the second taper portion .4. 

AS Shown by Kig.ac, a state in which the stopper 
.0 has finished to rise on the second taper portion 34 
.orresponds to a point V on .ig.3B and at this occasion, 
t.e inserting resistance B reaches a pea.. Thereafter, 

^ ^o t-he aroove 25 of the plug 
,0 the stopper 60 is dropped to the gro 

V, ^ ^he oluq 2 0 and the socket 

20 to fit and connection between the plug 

40 is finished. 

a result, the inserting resistance C as a whole 

..ustituted by sy«...es^ ^ ^"^^"^"^ 
resistance . and the inserting resistance B reaches a 

17 
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highestfiretp.alcPlattheinsertedpositionX, thereafter, 
the inserting resistance c is slightly lowered and rises 
again and reaches a second peak P2 lower than the first 
peak PI at the inserted position Y and thereafter . lowered 
5 to becce a constant level . Further , since at the highest 
first peak PI, the inserting resistance B by the stopper 
60 does not rise yet, the first peak PI as a whole becomes 
substantially the same as the peak of the inserting 
resistance A and the peak as the whole can be lowered. 

Therefore, operation of connecting the connector 
lOcan be facilitated by reducing the insert ing res istance 
in inserting the plug 20 to the socket 40. 

Figs . 4A and 4B shows other embodiment of a connector 
according to the Invention, Fig.4A is an enlarged side 
,5 vie«o£theplugandFig.4Blsadiagramshowingarelationship. 
betweentheinsertedpositionandtheinsertingresistance. 

The embodiment differs from the above - described 
embodiment in that a radius of curvature R2 of the 
,,aius portion 27 of the plug 20 is prolonged to 50mm 
^0 and the other structure is basically the same as that 
of the above-described embodiment. 

Further, as shown by Fig.4B, by taking the radius 
of curvature R2 of the radius portion 27 of the 

plug 20 to be large, the peak of the inserting resistance 
,5 A by the seal ring 50 is lowered and foot portions before 
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• ^^^^^ T7iiT-ther. the inserting 
and after the peak are widened. Further. 

resistance B by the stopper 60 starts to rise when the 
inserting resistance A reaches the peak similar to the 
above-described embodiment. 
5 AS a result , according to the inserting resistance 

Casawholeconstitutedby. ,nt l.- o 1Hn g addinatheinserting 

resistance A and the inserting resistance B, the first 
peal. PI becomes lower than that o£ the above-described 
embodiment, further, the foot portions before and after 
.„ the first peak PI are widened, the second peak P2 caused 
by the inserting resistance B by the stopper 60 becomes 
proximate to the first peak PI and therefore, a valley 
portion between the first peak PI and the second peak 
P2 is averaged to be small. 
,5 Therefore, according to the embodiment, the peak 

Of the inserting resistance C as a whole is further lowered 
and the valley portion between the first peak PI and the 
secondpeakP2almostvanishes. Asaresult. the connector 
10 can be connected easily by comparatively weak force. 
20 the valley portion after passing the first peak, that 
is, a reduction in the inserting resistance in the midst 
of insertion is hardly present and therefore, it can firmly 
be prevented that insertion is stopped by erroneously 
recognizing that the connection has been finished in the 
25 midst of insertion to thereby bring about connecting 
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failure . 

Further, although contact of the stopper SO to the 
second taper portion 24 may be carried out after the seal 
ring 50 reaches the B-W*- radius port ion 21 . it is further 
5 preferable that the contact is carried out until the seal 
ring 50 rides on the flat portion 23 . Thereby, the valley 
portion between the first peak PI and the second pealc 
P2 can be reduced and the connector 10 can compactly be 
formed by shortening a length in the axial direction of 

10 the plug 20 and the socket 40. 

Further, in the above-described, apositionat which 
the seal ring 50 reaches the i^^^ radius portion 27 
signifies a position at which the seal ring 50 starts 
to be brought into contact with .he radius portion 

,5 27 from the first taper portion 22. Further, a position 
at which the seal ring 50 rides on the flat portion 23 
signifies a position at which the inserting resistance 
by the seal ring 50 passes the peak and Is lowered to 

be the constant value. 
20 AS has been explained above, according to the 

invention, the peak of the inserting resistance as a whole 
can be reduced by preventing the inserting resistance 
by the seal ring and the inserting resistance by the stopper 
from being overlapped as less as possible. 
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